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The suitability of the term sebaceous cyst
as applied to the common wen has recently
been qnestioned by histologic and ultrastruc-
tural studies. To these studies we now add
lipid analysis by modern techniques.
It is generally accepted that two types of
epidormal cysts can be distinguished histo-
logically on the basis of the degree or type of
keratinization of their walls. One type exhib-
its complete kcratinization, including a well
defined stratum granulosum; the other lacks a
stratum granulosum and has instead an inner
lining of indistinctly outlined pale cells with-
out prickles. Montgomery (1) retains the term
sebaccous cyst for this latter group, believing
it to be still useful while recognizing that his
is now a minority view. Kligman (2) has
spoken for the prevailing view, that such cysts
are merely a variety of kcratinous cyst exhib-
iting an imperfect cornifying tendency. Mc-
Gavran and Binnington (3) on the basis of ob-
servations including ultrastructural studies,
agree that these cysts are kcratinous, but con-
clude that they originate in the hair bulb and
call them "pilar" cysts. They state that such
pilar cysts comprise the preponderance of
kcratinous cysts found on the scalp, although
they may occur elsewhere. Since their most
striking histologic characteristic is the ab-
sence of a granular layer and the uniform
presence of pale cells, they clearly are the same
as those called sebaceous cysts by Montgomery.
The keratinous cysts with a granular layer
they call epidermal cysts.
Kligman emphasized that sebaceous cells
have a characteristic morphology which is
different from that of the pale cells seen in
certain cyst walls (the "sebaceous" cyst of
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Montgomery, the "pilar" cyst of McGavran
and Binnington), and that a cell which con-
tains an abundance of fat is not on that ac-
count necessarily a sebaccous cell. He found
the fat content of the epithelial cells of one
specimen of so-called sebaceous cyst which
was stained with oil red 0 in frozen section to
be comparable to that of two other typical
keratinous cysts similarly prepared, and the
lumen of keratinous cysts to be rich in fat.
We anticipated that lipid analysis should
be revealing in that the lipids of the sebaceous
gland differ markedly from those of the epi-
dermis (4, 5). Furthermore, differences in
lipid composition can be readily manifested
by means of thin layer chromatography (TLC)
where characteristic patterns are seen. Thus
the sebaccous gland lipid pattern, for exam-
ple, shows a substantial amount of squalcne,
wax esters, triglycerides and free fatty acids,
and a minimal amount of sterol esters or free
sterols, whereas the epidermal lipid pattern
shows some sterol esters, triglycerides and
free acids, and a substantial amount of free
sterols.
We have analyzed the lipids from the con-
tents as well as the sac wall of such cysts (pilar
as well as epidermal) and compared them both
to human scalp skin surface lipid, a lipid al-
most entirely of sebaceous gland origin, and tO
the lipids of human leg epidermis which was
largely free of sebaceous moieties. This paper
presents our findings.
189
MATERJALS AND METHODS
In all, 21 cysts were examined including both
the pilar type (the sebaceous cyst of the older
classification) and the cpidcrmal typet, as proven
by biopsies. During surgical removal efforts were
made to avoid contact with subcutaneous fat and
blood. Often the contents of a punctured cyst
could be extruded directly from the patient with-
out contamination from any surrounding tissue.
Biopsies were performed on specimens of cyst
walls and routinely stained with hcmatoxylin and
t In this paper we use the classification proposed
by McGavran and Binnington.
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cosin. Identification as to type of cyst was made on
the basis of whether a granular layer was present
or not.
The samples were either extracted immediately
after surgery or stored in dry ice until they could
be cxtracted. The hulk of the contents from a cyst
was obtained by extrusion and the remainder by
light scraping of the sac walls. Extraction of the
lipids from either the cyst contents or the wall was
performed in a Virtis homogenizer with a volume
(in ml of chloroform/methanol 2/1 by volume)
equal to 20 times the wet weight of the material.
The homogenate was filtered through a medium
grade sintered glass funnel and the solvent re-
moved by evaporation under a stream of nitrogen.
Chloroform was added to the residue and that
which did not dissolve was discarded. The TLC
used was as previously described (4), except for
the charring procedure (6).
A portion of the crude lipid obtained from one
of the samples of pilar cyst contents was saponified
and the unsaponifiable material and fatty acids
recovered (4). The total fatty acids were methyl-
ated and analyzed by gas liquid chromatography(GLC) (7). The unsaponifiable matter was anal-
yzed by TLC.
Human scalp surface lipid, obtained by the scalp
soaking technique from two individuals (8), was
used as a standard for sebaceous gland lipid which
it closely resembles (4). Epidermal lipid standards
were obtained by extraction of two samples of leg
epidermis, shown in previous studies (4) to con-
tain only minimal amounts of sebaceous gland
lipids.
RESULTS AND DISCUSSION
Squolene. With hexane as the developing
solvent (Fig. 1), squalene, one of the most
characteristic sebaceous gland lipids, migrates
into the body of the chromatogram. None was
detected in the lipids of the contents of a
pilar cyst even when 1200 pg were applied to
the plate, whereas 200 pg of two different
scalp surface lipid specimens showed substan-
tial amounts.
Soturoted hydrocarbons. A faint spot of ma-
terial is seen at the solvent front for both the
surface lipid and epidermal lipid samples,
clearly evident when 800 yg was applied, hut
even 1200 pg of the cyst content lipid did not
show appreciable material in this region.
This material migrates where saturated hydro-
carbons (petroleum products) migrate and re-
flects the difficulty of avoiding this type of
contamination from the human skin surface
(4, 9); its absence from the cyst content lipid
further supports its exogenous origin.
TVax esters and sterol esters. With hexane
ether (95/5) as the developing solvent the wax
esters and sterol esters migrate into the body of
the chromatogram (HF = 0.56 and 0.64 respec-
tively, Fig. 2). Although this system does not
separate the entire spectrum of molecular
species present in each of these lipid classes,
the location of the spots of cyst content lipids
and epidermal lipids corresponds more closely
to that of cholesteryl oleate than to that of the
wax esters of surface lipid. Both cyst lipids
and epidermal lipids show much less material
in this region than do the surface lipids,
which reflects the rather large content of wax
esters (-'22%) in surface lipids (4). In Fig. 2
the spot in one of the epidermal lipid sam-
ples that migrates to an Rx of —'0.4 is unidenti-
fied.
Triglycerides and free fatty acids. All the
lipid samples in Fig. 2 have material that mi-
grates in the triglyceride zone, but the amounts
are variable. When hexane/etlier (80/20) is the
developing solvent, as in Fig. 3, triglycerides
migrate into the body of the chromatogram
(HF —'0.6) whereas free cholesterol migrates to
an HF of about 0.2. If, to this solvent, 1% acetic
acid is added (Fig. 4), everything remains
about as in Fig. 3 except for the free fatty
acids which migrate a little farther than
cholesterol. In Figs. 3 and 4 note that epidermis
shows relatively more triglyceride than do the
cyst contents. This difference could be real or
in part artefactual, for it is easy to contam-
inate epidermal tissue with subcutaneous fat
(which is —'95% triglycerides) when skin is
excised (10, 4). There could also have been
some triglycerides derived from the small
amount of sebum excreted onto the surface of
this leg skin epidermis sample. But some tri-
glyceride must be present in epidermal lipid
for it is present in the living epidermis (4)
where contamination from these sources would
not occur. In the case of the surface lipid sam-
ples the amounts of triglycerides and free fatty
acids are related inversely to each other, i.e.
when free acids are high, triglycerides are low
and vice versa (9). This relationship reflects
varying degrees of lipolysis (hydrolytic break-
down of the glycerides). It is also noteworthy
that epidermis and cyst contents both show
the presence of free fatty acids (Fig. 4). For
the two samples of pilar cyst contents shown
here (see Fig. 7 also) and others not shown, a
LIPID PATTERN OF THE WEN 191
similar inverse relationship between the
amounts of triglycerides and free fatty acids
seems to hold. But the total content of tri-
glyceride plus free fatty acid, which is con-
stant for human surface lipid, varies from
cyst to cyst. Some cysts have no free fatty
acids, some no triglycerides, some neither and
some both and no relationship seems to hold
as to whether the cyst is of the pilar or epi-
dermal type, as shown by these components.
Free cholesterol. Free cholesterol is present in
very substantial amounts in both cysts and in
epidermis, but occurs in quite low amounts in
surface lipid (Figs. 3 & 4).
Highly polar lipids. Lipids more polar than
cholesterol have not been examined in any de-
tail in this study but both epidermal and cyst
lipids show the presence of phospholipids
whereas in surface lipids these substances do
not occur.
Unsaponifiable matter. The unsaponifiable
matter from the same samples of Figs. 1 to 4
are compared in Figs. 5 and 6. Except for the
possible hydrocarbon contaminant for the epi-
dermis unsaponifiable sample, (which becomes
enriched 3-fold per unit of weight on saponifi-
cation since all the fatty acids are now re-
moved) note the strong similarity between the
cyst lipids and the epidermal lipids and how
different this pattern is from the surface lipid
unsaponifiable matter.
The same similarity in lipid patterns of
unsaponifiable matter is seen in Fig. 6 where
the ehromatograms were run in a more polar
solvent. Although many of the components
have not been identified, cyst lipids resemble
epidermal lipids far more closely than surface
lipids.
Total fatty acids. For the total fatty acids
from these samples the same resemblances are
manifest. Surface lipid fatty acids are replete
with branched chain odd chain acids and
monoenoie acids with double bonds in the
6, 7 position (7). Fatty acids of leg epider-
mal lipids have only minimal amounts of such
acids (presumably some contamination with
sebum) whereas cyst fatty acids show none of
these. Furthermore the main position of the
double bond of the monoenes is z9,1O, the
oleie acid type f or both cyst and epidermal
fatty acids.
Cyst wall lipids. The same general pattern of
cyst content lipids outlined here was seen for
other pilar cyst content lipids and for the
lipids of the walls of these cysts, as shown by
a representative sample (Fig. 7). Epidermal
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cyst lipids (both contents and walls) also
showed similar patterns. The spots of these
samples reading from the top downward cor-
respond to sterol esters (Ri' —'O.S), triglycerides
(Ri' —0.65), free fatty acids (Ri' —0.3) and
cholesterol (Ri' '—'0.2).
Whether there are biochemical differences
of lipids in the walls and contents of cysts
with and without a granular layer can not be
decided on the basis of this study. However, in
both types the absence of a pattern of lipids
characteristic of sebaceous cell products sup-
ports the view of Kligman and of MeGavran
and Binnington that neither type is of seba-
eeous origin.
SUMMARY
1. Lipids have been extracted from the
contents and walls of two types of cysts, those
that contain a granular layer and those that do
not but contain a layer of pale cells. The lat-
ter type has been called a sebaceous cyst.
2. Analysis of the lipids from both types of
cysts by thin layer chromatography reveals
characteristic patterns of lipid classes which
resemble much more closely the lipid pattern
of epidermis than that of the sebaceous gland.
3. These data provide biochemical support
for the view that neither type of cyst is of
sebaceous origin.
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